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FIELD: oil and gas production Industry. SUBSTANCE: this relates to repair and maintenance of casing 
strings and improving its efficiency. According to method, zone of disturbed tightness of casing 
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zone of disturbed tightness of casing string. EFFECT: higher efficiency. 2 d. 
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(54) CHOCOB BOCCTAHOBJIEHHtt rEFMETM^HOCTH OBCAflHHX KQJIOHH 

(57) Abstract- 

MaofipeTCHHe otbocbtch k ofriacra peuoHTBO-xaojimipoHHbDC patior h HanpaaneHO Ha noBumemze 
3$$eKTHBHOCTH. CyTb lDO^CTtEHH: cnoco6 oaiLJncxqaeTCH b ncpeKpwTHH soma HerepMeTHUHocTH o6canB0ft 
KonoHHbi Hjay i pH nnacrbipcM H3 nafropvmpyevjoH Tpy6bi, RsroroBneHHOH ro TcpMonnacTHMHoro 
uarepnana. Hanpmrep muntdnmeHa, a H36ferro**Hoe ^aBneHHc co3^a»T 3a coer pacazHpeenH 
cauopa3orpe8aK)ineroC5i h cat^aanKpfraqerocsi uarepHana. Hanpmjep, CMTB - cxeca H3BocTKOBoft jyrw 
popnbix h 6ypoBbix pa6oT, KoropbOi sanojiHHarr TpyfSy ro TcpMonnacxH^Horo waxcpHana nepcR 
nepCKpbrrKeu 30hm eerepMCTHHaocTH o6ca^BOft hlojiohhw. 2 3.n. $~jrn>i. 1 xafin. 
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Description [OnmcaHme h3o6pctchxh]: 

H3o6pcTCHHe OTBoarrcn k o6nacrn paMBTBO-toonssnfSOOHbtx pa6or (PMP). a hmchbo a cnoco6aM 

DOOCTOBOBTieHMH rcpUfiTlTOHOCTH OOCftj^HbDC KQ7I0HH. 

HaDecrea cnoco6 dooctox^btichhh repuerrsrmocrra o6ca^aboc kojiohh. BKnxpiaxjaBiB cnycx kqjiohhlj 
BacocBO^OMnpcooopBbCX Tpyt5 (HKT) bhxc mrrcpeana HapymeBHH otfcaflHoa kojiohhu, 3axa*tHBaHHe 
TaMnxmap y Ka ne ro pacrraopa o HKT npa ompbrroM 3arpy6«oM npocrpaHCTBC noffbeu HKT Bbone 
pactKTBoro ypoBBR TawnoHnpyioincro pacTBopa b cxbsxhhc, npo^aanMBaimc xaunoimpyiomfro pacrraopa 
3a ooca^ayn Kontmay npH 3axpwTou 3axpy6nou npocrpancTBe p|. 

HcAocrantH aHanora 3axnK>*iaioTCH b tom, «rro, Bo-nepowx, npoflaBaa TavaioHMpyrrmcro pacreopa b 
saaonoBBoe npocTpaHCTPO Boowomna tojbjko nofl buookhm HSObrroraHbiM jjaHneHaeM, qro Hc6c30nacco ffjw 

qjCJIOCTHOCTM OCTWDfiOft ^aCTH o6ca^J ,ofl K0J1OHHW, BO-BTOpblX K3-3R yca^OUHOCTH XOimWOIpyiOll^HX 

uarepHanoB pcaywrar gBBDC T b onepanafl Be npesfennaeT 60%. 

Haarioroee 6n aPoai k po o p e reHi n o no xcacHH^ceotoft cynjpocro hejihctcji cnoco6 ycraHOBKJi miacTtipH b 
BHTepoane bxxxpcmctbhhocth o6ca#Bofl kojiohbw nyroi nepexpbrTHH 30HbC HerepMeTHraocTH HOHyrpa 
nnacTupeu B3 uerajunnxecaofl Tpy6w c nocjienyx>npiM ee paanBpeHaeM 3a ctct ooo^asm H36trro*«Boro 
^aancHXR (21. 

H eff OCTaTO H b sbbct hopo cnoco6a saajnoqaercH b tow, trro nnacTbipb BbmonBcs B3 urrajuia, a 9to hc 
noaoojiRCT uarrepaan nnacrupH 3an.ao7iHBaTb o cbhiuhtih xpeoBmy b o6canHOH kottohhc 

3an,a<xa 3aKJDo«zaeTCJi b noBbnneBHB 3^J>cktheboctii peMOHTHo-ioojiHquoHHbix pa6oT npa ojnjoepeueHHOM 
cBHxeKKB Tpynj03arpaTt 

rtocTafiJieKBaH sanaoa floci m -aercn tcm, tiro b cnoco6e, Bsnxraajoanew nepeapbiTae 3obu HerepMrnnmocTH 
occannux kojiohh roHyrpa EUiacTwpeu, BwnoJiKcamjM b oqne Ae$opMHpyeMoa Tpy6bi. pacazHpeHHe 
nnacrupH no Boefl Tyume nyreu cooflsuavi H36biTO«iBoro naBJieHHH, b aanecTBe fle$opMHpyeMofl Tpy6w 
ncnom>3yioT Tpy6y K3 TepMODJiaeraiZBoro waTepaajia, a M36brro<ZBoe ^aaneHHc cxaflaiOT 3a c*kt 
pacxnsipeHHB caMopasarpeBaionierocH h pacnrapioomcrocH MaTepaajia, aoropbCM sananHHxrr Tpy6y H3 
TepMonnacnwBoro uarepnana nepea nepexpwTHeM sosbi HcrepMCTHHHOCTH ofcajnioH kojiohhm. B aanccTBe 
TepMonnacimaoro uaTepaana ncnom»3yioT narooTanee, a b aanecrrae caviopasorpeBaioii^POCH h 
cauopacznBpHi>n^eroc5i waTtpuajia acnanbayioT CKTB - cMect> H3BccTKOByio jyw ropmax h oypo&bix paoor. 

CHTB upaueBsaarr, rnamwif o6paooM, npa paspynjeeim npomaboc xpyuaiix uaTepaanoB (caanbHhic nopqA"). 
6eroBHbui a xcnesooeTaHBbix xsptrnsA, k «mtbhmx aJWAoa. jym ao6oth npapanBoro aauHH. Oh 
npeACTaBnnrr 0060A nopoxnaootipaaauft HeropK>«mfi h HCB3pfatBoonacmjft uaTepaan, xaxxujaA c mppA 
tBfjmstyn p^f " (pH 12). npa r ummiuHiH noponaa CHTB c BOflom o6pa3ycxc5i cycncssaH (pa6oHasi 
cMDCb), aoropaH, 6yjjyvm sajnrra a ranyp. cnenaBHbdl b o6bearc, Bqnne«amcM pa3pymeHBJ0, c wkhhcm 
BpewcBB ocsaTbCBaeTCB, TPepff ecT t opBDBpcMCBBO yBenHsaBaHCb b o&bCMe. YBena<ieHHe o6t>etfa - cJie^CTBae 
ny^pararpPi koihwhcbtob, Bxon^BXBBX b cocrae CHTB, npHBo^rr k paaBvnDO b mnype rMAparaqaoHHoro 
naBJieHBH (6anee 40 MTIa). Ilom ^cActesscu raRpaTaqjaoHBoro ^aancHHH b Tcne o6bexTa pa3BHBar»TCH 
aanpiiaeHBH, npaBon/nBHC a ero pa3pymeBHK> [3]. 

Ecna cycncB3H» CHTB saram. b Tpy6y ao TepMonnacnwHoro MaTepaana. to ccrt» M3 MaTepaana, 
pa3UBT«uaoD^erocsi npa HarpeeaHaH, 3arepuem3MposaTb kohhw, to uepe3 13 eawHercH peaxnHB c 
Btj^cjicHHcvi Tenna a pacmapeHHew CHTB. Tenna bwacjihctch n^cTawiHO, itoCn pa3orpeTb TpyfSy np 110 - 
120°C, a 9to Bbrme Tmnep a rypbi, npa Koropaft, BanpaMep, nanasrHneH paaMHnnaeTCH h npoaBJiHer 
DPBMmeHHyK) TeayaecTb. Tpyoa yBCJBWHBacrca ^aai«eTpe 6c3 paspynKBBH, a b cnyvae ee 
npepyapMTeniaaro cnycxa b caBaaaray b soey hctcpmciuhhocth o6canBoa kojiohhu c earraroM 
n pmnmflw wi k crfScanBott KO HOHB e, TepMOBBacTH^iBbift MaTepaan npoBBKaeT b cbhih ana TpemHHy a BOCJie 
OKOHnaBKB peaanBH a BOpuanasanBH Tcvmcpaxypbi aaTBcpAesaeT a o6ecne^BBacT uzRcxnyv) ^3onssnfoo 
noBpejKfleBKft b o6caflHofl aonoHHC. 

npKwcp pcajiHoaxDia. TlpcnBanoacHM, «rro aa rny6aae 400 m MLcnnyaTanHOHHaH aonoHBa nHaiMTpoM 146 mm 
c TOJmqmo fl ctcboh 8 uu aMeer Tpempny mapaBoft 2 uu a pjimson 2 u. 

Bepyr nojxx9TK7ieH0Byx> TpytSy n/nmofl 4 u c BapyxHbw n^taMerpou Ha 2 mm MeBMne BByTpeHBero 
AHaMCTpa oocaoBoA kohohbu b HHTepeane KerepueraqHOCTH (tx. 128 mm) a tqtbubhoh ctchos 6-8 mm. 
3arjiytDajor hhtkhha aoacq, Tpy6. Poto bht cycneH3H» CHTB, nyia hcto 6cpyr 100 ar nopomaa a 30 n 
TexBHuecKofl bo^m. CycneB3BK) sa/raBaDT b norai3TWieBOByio Tpy6y. repuencjapyioT BepxBKfl KOBen^TpytS a 
Ha KonoHHe HKT ana Tpocaae Tpyt5y cnycaaioT b 30Hy KerepMCTOTHOCTH o6canBoft kojiohhw. 

Mepc3 1.5 h HaHHHaercH peaaoaiH h npoMCXDflar paoorpce a pa3^yBaimc nQTmarajieHOBOft Tpjrofai annorb 
b/ih oonpaaocHOBeHHH co ctchk&mh o6ca/Dio6 kojiohhw. Bo/iee xoro, nocaonbay uaxepaan Tpy6w 
pa3MHT«ieH, oh npoHaaaer a b Tpen^aiy, tqkbm o6par»oM ^ononHMrcjibHO ee repMeTscsapyeT. 
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riocne oKOHuaHHH peamofM, KoropaH nporesacT 0,5 - 1,0 h. csouusy octssuvdot d nosoc aa 4 - 5 *i jyra 
BoocraHOBncHKH Tdmq>aTypbc k aaToqpmcsaHBH uw ddi vu ieaosaft Tpy6bi. 3arai KonoBHy HKT una 
Tpocsac, Ha Korcpbix nnacrbipb 6sui cnyn^en b fimawny, noflHHuaxrr Ra noBCpXBOCTfa. B cxBaaocoy 
cnycsanr so/ioHHy Cypwnuwx Tpy6 c uanora6aj«Teuii iyp6o6ypoac flonorou hjth tpesoft k pa3<5yp«B8joT 
rcpMCTH3apy*>mpc yajibi h cqnepKHMoe najmyrancHOBaa Tpytfbi. KonoHBy 6ypmibewx TpytS nqgBHMajoT. 
npoR3COABT oopeocoBKy o6canKofl kojiohhw oomacao AcAcTeyvmpu HBCTpyKipiHM. 

npcHwymocTBa npc^yiarAeMoro cnooo6a ocBOBMBaayrcfl na tou, *rro noBpcmjymte b otScanaoft kqhohhc 
BOonHpyercfi 6onee HagexHO 3a wr npoHKKRoaesRn uarepaaria nnacTbipft b conn, mm rpanHHy. K Touy 
«c nnacTbipb B3 cHBTCTH^ecKoro uarcpnana ppjiroBemnce, tek kok He no^BcpxcH xoppanin. 

Hcr onm n o i KH^opwaiQra: L Bjiaaesm B.A., YMeToacB BT. CnpaarainK Macrcpa no KanxrraribHOMy 
peuoHiy CKBaxHH. M.. He^pa. 1985, c.163. 

2. AflTopcaoe CBM^CTtrtbCTBO N 1601330, CCCP, tji. E 21 B 29/10, 1990 - npownra. 

3. HacTpyFUHH no uphmchchioo cmoch bsboctkoboA ;yw ropKbix h oypoBboc patfor (CUTE). Jtofl. AO 
"CTpoHMaTqHianbr* 7 c. 
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Claims (Qopuyna H3o6pereHraJ: 

1. Cdooo6 DoocxaBoancHHfi repur 1 mhmocth o6caflfHfaoc eojiohh, aJtxpnxnnjA nepespfaiTae oobu 
BerepurnraHocTB H3ayrpH nnacTwpcw, BbmonaeaBbM b bhjjc fle$opuHpyeMofl Tpy6bi t a pacnrapeHBe 
rniacrrbipH no Bccfl jxpxac nyreti co3flaHHH K36uro«iHaro jjaaneHHtt, <rrjua*iainfnyiflriw Ten, tto b KaraecTee 
ActopMBpyatoft Tpytifai BCQonbayKST Tpy<Sy bs repMonnacTBUHoro uairpaana. a as&rfToraoe jjaaneHHe 
ca^gajoT sa chct pacmapeaHH caMopaaorpcsajoimcrxjca h cauropacampHExajcrocH MaTepaana, KoropWM 
aanonHHioT Tpyfty ho TcpwonnacrH^Koro uarepKana nepc^ nepexpbrrweu 3oabi HercpMewmocrra o6ca«uoft 
KQJIDHBbl. 

2. Cnooo6 do n.l, oTJoraaransAcH tcu, izto b KawcTBe xcpMonnacnrxBoro narepHana HcnanfcoyioT 
mnaamxcB* 

3. Cnoco6 no nn.l k 2, oT/nniaion^dlcH tcu. vro b k&uoctbc cai/opaaarpeBajon^crocH h 
caMopacTOHpgionyrocw uarepaana Bcnanb3yxrr CMTB cuecb iGBecrKOoyio nna ropaux a oyposux pafar. 
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Drawtng(s) (MeprexH): 

XapaKTepMcmKa CHf5 



XaparrepMCTMKa 


3HaMeHue 


1. BoAO-CMeceeoe oTHoiueHwe cycneH3nn 


0.3 


2. PacxQA nopoujKa Ha 1 m 3 o&beMa, r 


1.8 


3. PacreicaeMOCTb no KOHycy A3HMM, cm 


20,0 


4. nnoTHOCTb cycneH3MW, r/cM 


1.8 


5. BpeMfl Hasana peaKUMw rwApaTauviw npn 




TeMneparype 20-25°C, mwh 


okoho 90 


6. TeMneparypa caMopa3orpeBaHH«, °C 


6onee 100 


7. CMeoneHMe ksmha c Tpy6oii, MRa 


5.0 


8. ConpcrrHQiieHMe ksmhh $nflbTpai4HM BOflw, Mfla 


6onee 60,0 


9. flaaneHue npw pacmnpeHwn, Mfla 


AO45.0 
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Description: 

This invention is in the area of insulation repair, i.e., it is related to the methods of 
recovery of air tightness of casing strings. 

There is a known method of recovery of the air tightness of casing strings which includes 
lowering of a string of pump-compressor pipes below the interval of disturbance of the 
casing string, injection of plugging solution into the pump-compressor pipe while the 
space beyond the pipe is kept open, elevation of the pump-compressor pipe above the 
reference level of the plugging solution in the drill hole, and forcing the plugging solution 
beyond the casing string while the space beyond the pipe is closed [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the plugging 
solution can be forced into the space beyond the string is possible only under high excess 
pressure which is not safe for the integrity of the remaining portion of the casing string 
and, secondly, due to the shrinkage of the plugging materials the efficiency of the 
operations does not exceed 50%. 

Closest to the invention with respect to its technical merit is the method of installation of 
a patch at the interval of the casing string lacking in air tightness by means of covering 
the zone of disturbed tightness from the inside by a patch made of a metal pipe followed 
by the expansion of that pipe by means of the creation of excess pressure [2], 

The deficiency of the known method lies in the fact that the patch is made of metal, 
which does not allow the patch material to crush into the air hole or crack in the casing 
string. 

Our task is to increase the efficiency of insulation repair while simultaneously reducing 
labor input. 

This task is achieved by means of the following: in the method including coverage of the 
zone of disturbed tightness in the casing strings from the inside by a patch made in the 
form of a deformable pipe and expansion of the patch along the entire length by means of 
creating excess pressure, the deformable pipe used is made of thermoplastic material and 
the excess pressure is created by means of the expansion of the self-heating and 
self-expanding material with which the thermoplastic pipe is filled prior to the covering 
of the zone of disturbed tightness in the casing string. Polyethylene is used as 
thermoplastic material, while limestone mixture of mining and drilling operations is used 
as a self-heating and self-expanding material. 

Limestone mixture for mining and drilling operations is applied mainly for the demolition 
of strong brittle materials (such as rock), concrete and ferroconcrete products, rock 
layers, and for the mining of natural rock. It is a powdery non-inflammable and 
non-explosive material, which has an alkaline reaction with water (pH 12). When the 
powdered limestone mixture of mining and drilling operations is mixed with water, a 
suspension (work mixture) is obtained which, sometime after being poured into the 
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borehole in the object that is subject to demolition, sets and hardens while expanding its 
volume. The volume expansion is the result of hydration of the components of the 
limestone mixture for mining and drilling operations and leads to the development of 
hydration pressure in the borehole (more than 40MPa). The effect of the hydration 
pressure in the body of the object is the development of strains that lead to the object's 
demolition [3], 

If the suspension of the limestone mixture for mining and drilling operations is poured 
into a pipe made of thermoplastic material, i.e., of material that softens when heated, and 
the ends are sealed, after 1 14 hours a reaction of heat generation and expansion of the 
limestone mixture for mining and drilling operations will begin. The heat generated is 
sufficient to heat the pipe to 1 10 - 120 degrees C, which is above the temperature at 
which, for example, polyethylene softens and exhibits increased viscosity. The pipe 
expands in diameter without being damaged and, if it has been previously suspended into 
the drill hole in the area of disturbed tightness of the casing string, it presses itself tightly 
against the casing string, the thermoplastic material permeates into the flaw or crack and, 
after the reaction is ended and the temperature reaches normal level, it hardens and 
provides secure insulation of the damages in the casing string. 

Example of Implementation. Let us suppose that, at a depth of 400 m, a production string 
with a diameter of 146 mm with a thickness of the walls of 88 mm has a crack wide 
2 mm and long 2 m. 

Take a 4 m long polyethylene pipe with outer diameter that is 2 mm smaller than the 
inner diameter of the casing string at the interval of disturbed air tightness (i.e., 128 mm) 
and thickness of the walls of 6 - 8 mm. Plug the lower end of the pipes. Prepare a 
suspension of limestone mixture for mining and drilling operations, for which take 100 
kg of powder and 30 1 of processed water. Pour the suspension into the polyethylene pipe. 
Seal the upper end of the pipes and lower the pipe into the zone of disturbed tightness of 
the casing string by means of a string of pump-compressor pipes or cable. 

One and a half hours later, a reaction begins and the polyethylene pipe is heated and 
expands until it touches the walls of the casing string. In addition, since the material of 
the pipe is softened, it also permeates into the crack and in this manner it seals it 
additionally. 

After the reaction, which takes from 14 to 1 hour, is over, the drill hole is left undisturbed 
for 4 -5 hours for the purpose of restoring its temperature and hardening of the 
polyethylene pipe. Then the string of pump-compressor pipes or the cable, by means of 
which the patch had been lowered into the drill hole, is pulled to the surface. A string of 
drilling pipes with a small capacity turbodrill, a drill bit or cutter is lowered into the drill 
hole and the sealing joints and the contents of the polyethylene pipe are drilled. The 
string of drilling pipes is then lifted. The casing string is then molded in accordance with 
the instructions in effect. 
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The advantages of the proposed method are based on the fact that the damage in the 
casing string is isolated more reliably by means of the permeation of the patching 
material into the flaw or crack. In addition, a synthetic patch lasts longer because it does 
not corrode. 

References: 

1. Blazhevich, V. A., Umetbaev, V. G. Spravochnik mastera po kapitalnomu remontu skvazhin 
[Manual for Major Repair of Drill Holes], Moscow: Nedra, 1985, p. 163. 

2. Copyright Certificate No. 1601330, USSR, CI. E 21 B 29/Iu, 1990 - prototype. 

3. Instruktsiia po primeneniiu smesi izvestkovoi dlia gornykh i burovykh rabot [Instructions for 
the Application of Limestone mixture for Mining and Drilling Operations], AO Stroimateriialy 
Publishers, v. 7. 
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Claims: 

1. Method of recovery of the air tightness of casing string, which includes coverage of the 
zone of disturbed tightness from the inside by a patch made in the form of a deformable 
pipe and the expansion of the patch along the whole length by means of creating excess 
pressure, which is characterized by the use of a deformable pipe made of thermoplastic 
material and by the creation of excess pressure by means of expansion of self-heating and 
self-expanding material, which with the thermoplastic pipe is filled prior to the coverage 
of the zone of disturbed air tightness of the casing string. 

2. Method under Item 1, which is characterized by the fact that polyethylene is used as 
thermoplastic material. 

3. Method under Items 1 and 2 which is characterized by the fact that limestone mixture 
for mining and drilling operations is used as self-heating and self-expanding material. 
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